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Editor 
Ray Osterwald, NO@DMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), George Misic (KE8RN), 
Mike Murphy (WU2D), Larry Will (W3LW), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (ACQ@OB) 


Editor’s Comments 


This month (in addition to the other fine 
contributions) we have the first part of an excellent 
2-part story by Mike Murphy (WU2D) about the 
radio agents of the Special Operations Executive, _ 2 a7 
known as the SOE, that was a clandestine British =x ae 1} 2 Wes a tl tl 
military organization created in early WWII. Mike ~ 
has spent months writing this article and it’s 
backed up with actual field research in France, in the area that was once occupied 
by Germany during that period. From working with Mike’s article, I’ve learned a 
great deal about these operations, the agents involved.and the equipment they used. 
I hope readers enjoy this as well. Part 2 will conclude next month. 

Just as a reminder about subscription delivery, my printer turns over each issue 
to the post office early in the first week of the month and after that it is out of our 
hands. I have no control over how the post office handles the mail, but typically the 
periodicals-class issues can take up to 4 weeks to arrive because of how it’s handled, 
which is one step above junk mail, apparently, and the delivery time is not 
necessarily the same every month. The Ist-class issues typically require about 4 


days to arrive. 
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The Lyon Connection, Part 1 


By Mike Murphy WU2D 
38 N. Reading St. 
Manchester, NH 03104 
mjmurphy45@comcast.net 


Has the spy set history, collecting or 
reproduction bug been crawling around 
in your head, or have you been fascinated 
by some of the technology or exciting 
accounts of the radio agents of the Special 
Operations Executive? As you may have 
read in ER before, the SOE was a British 
military organization created in early 
WWII, which operated out of London, 
providing agents and wireless operators; 
and of course, equipment, to in 
Churchill’s words: “set Europe ablaze” ' 
This would be accomplished by direct 
action and sabotage operations on the 
occupied continent and by organizing 
and fueling the Resistance. “F Section” 
activity included forming and controlling 
networks called circuits and providing 
direction and assistance on the continent. 
The first SOE agent dropped into France 
with a wireless set, Georges Bégué (aka 
George Noble) code name George J, 
arrived on May 5, 1941. Thirty-nine of 
the 470 SOE agents in France were 
women, with an additional sixteen 
deployed to other areas.” In total, 91 
male and 13 female agents were killed in 
action or died in concentration camps.? 

A few articles on the W/T (wireless 
telegraphy) sets used in the occupied 
countries in Europe have appeared in 
Electric Radio over the years. My good 
friend Mark Donaldson (WA1QHQ) 
recently got hold of a beautiful SOE 
Type 3 Mark II suitcase set, which I 
immediately had to get my hands on to 


examine! 
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It is fantastic that we have some precious 
physical evidence of these sets; and much 
can be verified. But as far as the operations 
and accounts surrounding the 
equipment’s deployment and use in 
theater; that is much more difficult to 
confirm. More accounts have finally been 
unclassified within the last 20 years. We 
are now finding out about some heroes 
that truly missed out on their due. And 
material keeps coming in the form of 
books and newly uncovered eyewitness 
accounts, including German prisoner 
interviews, and in official and unofficial 
records, and lately in TV specials and 
movies. The first serious and in depth 
historical research took place in the 1960s, 
as with SOE In France by M.R.D. Foote 
(1966). I managed to get hold of the 
1968 edition as a grounding text for this 
article. It is not unusual for some 
information within to be questioned or 
contradicted by other material. So 
revisions occur to correct or debunk some 
detail, and some accounts, such as with 
the German interrogations, although 
accurately recorded; turn out to be 
exaggerated.* 

Hiroki “Hiro” Kato (AH6CY), who 
has presented some wonderful articles 
about clandestine radios here in ER, has 
worked diligently to provide good 
references and citations in his work, but 
it is Not easy to arrive at ground truth. We 
have to take all we can find, and cross 
check and average out the completely 
outlandish or extremely unlikely claims. 
And oh yes, radio waves have to obey 
physics. I am more cynical and a bit 
sloppier with my writing than Hiroki! I 
think there is a narrative, if we stick 


mostly to the radio part. “The tool of the 
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An Original Type 3 Mark II (B2) 


(France) section of the SOE? 
ce . . . 
Lyon as befits its size and importance, 


ordinary SOE wireless operator was a 
short-wave Morse transmitter and 
receiver combined. The type generally 
used by wireless operators in France was 
called the B mark I]; it weighed thirty 
pounds, and fitted into an ordinary 
smallish suitcase some two feet long”' 
A great variety of sets were secreted in, 
most were unitized with transmitter, 
receiver and power supply sections. 
Reception-only sets, utilized for receiving 
the coded information from the BBC 
were also disseminated. 
The Lyon Connection - Why Lyon? 
How does Lyon, a city in France, fit in 


with an article about spy radios and the F 
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has always been a centre of Resistance 
activity, more importantly so as far as F 
section is concerned, before the German 
occupation of southern France. It was 
notably the Headquarters of Virginia Hall 
Marie,”* 

Virginia was one of the early SOE 
operatives sent undercover to France in 
1941 and a key figure; more on her later. 

Actually, I just returned from a nice 
vacation with my wife, Jane, to southern 
France and we had a splendid trip — that 
is until I found out about the Resistance 


Museum in Lyon. Let’s just say that she 
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patiently suffered though my 
little museum diversion. This 
Resistance and Deportee 
Museum with its many 
displays and artifacts really 
got me going on the spy set 
thing again; but a little more 
about this part of France, 
while it is fresh in my head. 

This is a radio story about 
Lyon, as the hub of the 
Resistance in France during 
World War Two. Being the 
third largest city after Paris 
and Marseilles, Lyon was a 
natural location for central 
control of the various 
elements of the Resistance. 
First of all, it is centrally 
situated in France, close to 
the Swiss border, and it fell 
in the Vichy part, which was 
governed separately by local 
authorities rather than 
directly by Germany (until 1942). This 
region would also be an underground 
railroad for downed airmen throughout 
the war, both delivering people though 
the Pyrenees and by sea, back to safety. 
Another reason Lyon became a natural 
home for the Resistance is the physical 
complexity of the city, one which makes 
it a perfect location for clandestine 
communications and control operations. 
It is located at the confluence of two 
rather powerful rivers, the Soane and 
Rhone (coming from the Alps), thus 
producing “4 riverbanks.” And there are 
two major hills and a tangle of narrow 
streets and mixed architectures springing 
from 3 distinct periods; Roman, 
Renaissance, and 19" century (Napoléon 
III). The final advantage of Lyon as a 
nest of Resistance, comes from the many 


Traubels that connect streets under and 
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Traboule Lyon® 


through buildings, allowing for quick 
and covert movement across the city. A 
Traubel is a narrow passageway across 
street fronts, sometimes leading to hidden 
spaces, with doors at each end. Our very 
pretty guide remarked in her French 
accent that “It must have a door at each 
end or it is not considered a real Traubel, © 
and there is a surprise in back of every 
door.” These were used in the middle 
ages as shortcuts for moving goods 
between silk and produce shops and 
stands and for fetching water and as 
hidden entrances to apartment blocks. 
The Armistice separated France into 
two zones. The southern zone, or Vichy, 
was to be governed indirectly through a 
proxy of collaborationist government 
institutions, that at first did not at first 
produce the expected efficiencies and 


collaboration that the Germans had 
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hoped for. 

I could wade way in over my depth 
with this article with Lyon at the center; 
after all, this became the headquarters of 
the “Butcher of Lyons,” Claus Barbie, 
head of the Geheime Staatspolizei, or 
Gestapo after 1942. Or, I could go into 
the great heroes of Lyon — and there were 
many, including Jean Pierre Moulin who 
unified the 3 major factions of the 
Resistance in South France, Libération- 
sud, Combat, and Franc Tireur; but 
instead I will again try to keep this to the 
radio part! After all, this is Electric Radio. 

Beside Virginia Hall, another early SOE 
wireless operator sent into Lyon was Brian 
Stonehouse, code named Celestin, who 
survived the war and would become a 
famous Vogue Magazine fashion 
illustrator. Stonehouse had been brought 
up in France, where his father had settled 
the family for economic reasons between 


Brian Stonehouse: A Most 
Fashionable SOE Radio Operator’ 
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the wars. Brian was a talented painter in 
London at the outbreak of war, and just 
the kind of “irregular” that the SOE was 
looking for. 

After training, his parachute drop into 
France was not without incident since 
his radio canister was hung up in a tree 
for five days before he could get it down. 
The problems continued. In-fighting and 
duplicity was rife among the Resistance, 
and it was not until he forged a 
partnership with his courier, Blanche 
Charlet, at a chateau outside Lyon that 
he felt he could work in safety, his set 
camouflaged in an artist’s paint-box. In 
the early days all transmissions went 
through the radio station at Bletchley 
Park but the SOE later had its own 
stations at Poundon and Grendon 
Underwood — messages from the field 
would come in there to be forwarded to 
SOE HQ in London by teleprinter. By 
August 1941, he was in regular contact 
with the SOE station in London. He 
became careless and transmitted too much 
and too long. As a result, German 
direction-finders triangulated his position 
and the Milice (a Vichy Paramilitary 
organization) arrested him on 24 October 
1941 in Chateau Hurlevent, a safe house 
near Lyon. At the age of 24, Stonehouse 
was arrested and began an ordeal of 
solitary confinement, beatings and 
torture. Stonehouse saved his own life by 
drawing sketches for the 
commandant, guards and their families. 
Throughout his time in five prisons, 


camp 


Stonehouse kept his personal vow of never 
painting or drawing an officer in 
uniform.® 
Clandestine Wireless Interception 
The Brian Stonehouse story is a wakeup 
call. When we put out of our minds, any 
thoughts of capture and horrific abuse 


and torture by the Gestapo, and 
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An Early Suitcase Set 


romantically consider covert operations 
inside the WWII occupation zones; of 
sending coded messages by radio and so 
on — immediately we imagine a remote 
forest and mountain-top site, or moving 
from village to village, Operating in an 
old chateau attic, and so on. This all 
sounds like great adventure, but as a 
covert wireless operator you could be in 
for a very short career! The casualty rate 
for SOE operatives, based on operations 
in France, was 25 percent. Consequently, 
the average “life expectancy” of a wireless 
operator was only three months. 
The Hunters 

There was already some expertise in 
transmitter hunting in the German police 
and military organizations early in the 
occupation of France, developed during 
the unrest of the 1930s in Germany, but 
the resources had not yet been organized 
and deployed effectively in France. Radio 
direction finding of low power shortwave 
emitters was (and remains) a very difficult 
art, and the quality and effectiveness of 
the interception and the RDF assets used 
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by the Wehrmacht and the organizational 
structures were sparse, at least up to late 
1941; and so were the techniques for 
hunting emissions in dense urban areas. 
Coordinates provided by remote RDF 
(Skywave) were frequently too vague to 
ensure successful local house-hunting. 
But it is not too hard to suspect a radio 
when a 20 to 30 meter piece of wire is 
coming out of a window that was not 
there yesterday! And the early SOE 
suitcase sets like the Mark XV or Type 3 
Mark I that Stonehouse was likely 
dropped with, were enormous. 
Fixed Sites 

The German agencies responsible for 
monitoring illicit radio transmissions 
were the Radio Defence Corps of the 
Armed Forces High Command — OKW 
Funkabwehr or simply Abwehr and the 
similar department of the regular police 
— Ordnungspolizei.' Both agencies 
operated in the occupied countries but 
they were assigned different areas. The 
primary dedicated long range intercept 
sites existing in Nuremburg, Augsburg 
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Fixed Site Accuracy Estimate: Brest-Nuremberg—Augsburg 


and Brest were not ideal for covering 
France. The distance between them, or 
the baseline, is too short for two of them, 
and they are sometimes too close to the 
targets for sky wave and too far for ground 
wave, so you could not get excellent 
triangulation to southern France.* 
“German detection methods had made 
decisive progress in two years. In 1941 
and 1942, the localization ofa clandestine 
station was extremely difficult. It could 
be carried out only if the operator 
transmitted on the same days of the week, 
from the same site, and on the same 
frequency during several consecutive 
hours. Direction-finding operations were 
not yet automatic, and panoramic 
reception was non-existent. The scanning 
of all usable frequencies was necessarily 
very slow and left substantial gaps. In 
addition, during the final approach, a 
Gestapo agent had to hide a heavy suitcase 
containing a receiver with a loop aerial 
under his coat. A Tirolean cap or Basque 
beret tilting down over his ear just barely 
hid an earphone. Their general posture 
aroused the curiosity of even the most 
naive of passersby. The arrest of a radio 
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operator thus required long months of 
continual surveillance; the operation was 
complicated by the fact that if a 
clandestine operator was spotted in the 
unoccupied zone of France (controlled 
by Vichy), the Germans could only signal 
the suspect frequency to the French radio 
control group at Hauterive near Vichy. 
The latter promised to look into the 
matter, but secretly warned the 
clandestine station to move as quickly as 
possible, and then supplied the Germans 
with an almost completely false 
position. 4 

By the end of 1942 “panoramic” 
receivers were in use in the Paris Army 
Intercept center and in some of the outer 
centers. [hese receivers were each able to 
detect all radio traffic on a band of 100 
kc/s. When a luminous spot appeared on 
the screen, the operator could check its 
frequency against an approved list so see 
if it was a clandestine station. He could 
then alert the three radiogoinometric 
centers at Brest, Augsberg and 
Nuremburg to tune in to that frequency 
and send the azimuths, which would cross 
in a triangle measuring twenty kilometers 
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BASIC HFDF FIXED SITE USING ADCOCK 
MONOPOLE ARRAY WITH GONIOMETER 
| AND OPTIONAL CENTER SENSE ELEMENT 


SENSE 


Fixed D/F Site Using Ground-Mounted Monopoles 


on each face.'® 

The fixed German RDF (Radio 
Direction Finding), or Funkpeilen 
systems, were mostly based on Adcock 
arrays using the Bellini-Tosi system with 
four monopoles. In stationary equipment 
as with the large fixed sites, the antennas 
were ground mounted monopole 
antennas. The beam produced (a null, 
actually) could be steered electrically (not 
physically) by the use of a rotating 
transformer system called a goniometer. 
Each set of verticals, which were fed 180 
degrees out-of-phase, was connected to 
orthogonal stator windings, and the sense 
coil would be rotated with a hand wheel 
and pointer in degrees, thus synthesizing 
rotation of the elements and producing a 
line-of-bearing, or LOB, across the target. 
Accuracy was governed by the system’s 
measured accuracy specification in free 
space as perturbed by the environment, 
sky wave distortion, interference, and 
accuracy of plotting based on magnetic 
north measurements. Essentially the 
target is somewhere along the LOB, plus- 
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or-minus a few degrees. Obviously the 
closer the target is, the smaller the search 
area. 

How good were the fixed sites when 
triangulating a target? It is rare to get 
groundwave reception at over 50 km so 
these stations were using less accurate sky 
wave. But even so, a clandestine station, 
if received clearly at all 3 sites, could be 
placed in a “triangle” of a few to tens of 
kilometers on each side, virtually 
anywhere in France. There is no doubt 
that by late 1941, a lot of radio activity 
was emanating from the Vichy zone, so 
closer investigations were in order. 

“A basic requirement in combatting 
agent transmitters was the location of 
these stations by direction finders. For 
technical and tactical reasons this broke 
down into: 

a. Long-range direction finding, 

b. Close-range direction finding, 

c. Work in the immediate vicinity of 
the target.” 

In 1943, a new network of more 
effective long range RDF facilities were 
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added to tighten the 
tix, Middlekirk 
( Breese um )-:, 
Wilhelmshaven, 
Raat OV € r, 
an geira ree en ; 
Bodensee, and 
Bordeaux (France).'' 
German Production 
In part 2 we will go 
further into the agent 
W/T sets that were de- 
veloped by the SOE 
and sent into France 
with the operators, but 
it might be a good time 
to take a look at the 
German equipment 
that was used to detect 
the transmissions. The 
German company best 
known for producing 
MHz. 
tions and radio direction finding equip- 
ment and electronics was the Telefunken 
Company, founded in Berlin in 1903. 
The Austrian engineer and perhaps true 
father of radio in Europe (some say the 
world), Alexander Meissner, joined 
Telefunken in 1907. Telefunken emerged 
as the second-largest wireless company 
in Europe after the British Marconi Com- 
pany. You may have heard that 
Telefunken developed most of the 


top end communica- 


Wehrmacht communications and strate- 
gic radio direction finding and radar sys- 
tems during World War Two. I refer you 
to LAGNCA, Helge Fykse’s fantastic 
WWII German radio page, if you are 
interested in seeing some of this gear. 
Certainly the Telefunken Fu.NP.E a/c 
crossed loop D/F set was a front line 
piece of kit for the Wehrmacht, espe- 


cially suited to aircraft detection. Such 
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The Kapsch-Peiemphanger R30 covered 192 kHz to 25 


high performance and somewhat bulky 
equipment is not ideal or required for 
near field (close range) work. Preferred 
was a compact HF receiver (270 x 280 x 
300mm, 13 kg), called the R30, that had 
been developed for the French Secret 
Services by CSF (Later Thompson), 
which was paired with the Fu.N.P.Ger.a/ 
c. Beside some French valves, the set used 
6K7s and 6E8G, and even a 6J7! Many 
French D/F designs were lightly Ger- 
manized by Telefunken, and then were 
then sent back to the factories in France 
for wartime production under occupa- 
tion. 
Kapsch of Vienna, Austria 

I want to introduce you to a company 
that you may not have heard of; one that 
is more closely associated with early 
clandestine intercept work — Kapsch. 
“What began in 1892 as a precision 
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mechanics workshop for Morse and 
telegraph equipment in Vienna; today is 
a globally operating technology company 
and a leading provider of mobility 
solutions and communication services, 
and toll systems.”'? But in the late 1930s 
Kapsch developed a series of close-range 
radio direction finders and portable 
equipment that became key instruments 
in intercept and geolocation of agent 
radio transmissions. Let’s take a look at 
some of the Kalpsch gear used regularly 
by the Abwehr. ' 


Steyr 1500 Kfz.17 Radio Truck with Klapch R-30 RDF System 


DF Vans 

The RDF radio trucks used for 
clandestine operations were not likely 
the same equipment as used in the 
Wehrmacht as seen in the LAGNCA site, 
which shows strategic equipment used 
for bomber aircraft detection. Specialized 
clandestine radio search equipment had 
been developed. The most likely early D/ 
F Vans used by the Abwehr would have 
been the compact Steryr 1500 Kfz.17 
van, equipped with a single loop and 
monopole system with a Kapsch R30 
receiver. [his was specific for the Abwehr, 


RECEIVER 


SENSE IN 


Hand-Rotated Loop and Fixed Crossed-Loop D/F Systems 
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and all operational by 1941. 

Loop systems, with the sense-monopole 
architecture, were a very mature 
technology in the mid-1930s. You may 
be familiar with the simple hand-rotated 
loop, used with a monopole style DF set, 
that produces a figure 8 pattern and can 
produce deep nulls to the target. A 
cardioid pattern can also be produced by 
combining the vertical monopole element 
with a 90-degree phase shift, with the 
loop. This provides the “front or rear” 
disambiguation data. Early DF vans were 
conspicuous with the loop antennae on 
top. The vans were dispatched by the 
closest SD (Party Security), Gestapo or 
Abwehr station, and they would move to 
the edges of the triangle and gradually 
reduce the field of action until the location 
of the radio could be pinpointed." 

By Aircraft 

The search capabilities were extended 
to a small aircraft both in single and 
crossed-loop configurations. Most 
common was the Kapsch version D/F 
Adapter with the R30 Receiver, mated to 
rigid aircraft-grade, round crossed loops 
on top of a Fieseler-Storch. This is an 
innovative system that dates from summer 


1941 which provided for low flying near 
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Fieseler Fi 156 Storch with Cross-Loop RDF 


field work. In April 1942 three machines 
were used and the number was later 
increased to 12.'' The reports say that 
only a few were actually employed in 
France. 
Dismounted 

Beside the Kapsch, the Germans also 

had other portable RDF sets which could 


Kapsch Nahpeiler Fu.N.P.E.a/c: An 
RDF Cross-Loop Processor and 


Receiver 
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Kapsch Nahpeiler Fu.NP.E.a/c — R-30 Portable System 


be temporarily set up on a tripod. The 
Telefunken Fu.NP.E a/c crossed loop, 
and the Telefunken P57N, which was a 

| _ migOaI¥ 
single loop and monopole type, were | Xiuiuad 
both widely used by the Abwehr, both 
for portable and van use. Both the P57N 
and R-30 as tripod-mounted DF systems 


Right: A Kapsch Kofferpeiler Fu H.P.B. 
ku 3 in a Hunting Case 
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were very effective for 
shortwave groundwave 
signals from low power 
transmitters in open 
terrain, to a few km. 
None were effective in 
tight urban areas 
because of static 
multipath and 
blocking effects. | 
Walk Down 
Also early in World 
War ‘idles, Kapees 
developed a range of 
covert suitcase sets and 
radio direction finders. 
An early attempt at an 
agent detection system 
built into a suitcase was 
the Kapsch Fu.H.P.E. 
ku3. Kofferpeiler. 
These suitcase receiver 
and loop systems were 
a bit clumsy, but they 
got you closer to the 
target. "' 
Giirtelpeiler 
The ultimate trans- 
mitter hunting device, 


developed for the 
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Abwehr, also by Kapsch, was the com- 
pletely covert, walk-down tracker called 
the “Giirtelpeiler” (1942). This chest pack 
device was a battery powered superhet- 
erodyne receiver; build around 7 valves 
with a classic loop and monopole search 
rod RDF system. The monopole gave 
relative signal strength while the loop 
provided a broad null to the target front- 
facing. The moving coil instrument-read- 
ing (indicating the field strength) was 
camouflaged by building it into a wrist- 
watch-like meter. The one-turn DF loop 
antenna was bent around the rear of the 
operator’s neck. A set of two plug-in coils 
was required to cover 10 broad fixed 
frequency bands, covering 3 - 20 MHz. 
The battery valves RV 2,4P700 (five in 
the set) and RV 2,4H300 (two in the set) 


were made by Telefunken. These valves 
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The Giirtelpeiler Walk-Down Homing D/F 


were designed for 2.4 volt operations by 
regular dry cells or, utilizing NiCad wet 
cells. Rechargeable NiCad batteries were 
being used extensively in German por- 
table equipment during the war! The 
body-worn performance of such a device 
in an urban area is questionable, but the 
idea of handing that last 1000 meters to 
target covertly, is brilliant engineering 
for the time. '? 
Covert Vans 

The Steyer radio trucks with the loop 
antenna on top were too easy to spot. 
Later, the system could be made 
somewhat covert by using a canvas or 
wooden radome such as on the rear of a 
van or truck, and enclosing the whole 
portable setup inside, although 
performance would suffer. The more 


modern portable crossed-loop systems 
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could be concealed in a truck bed or van 
with a partially open or plywood box in 
order to reduce the chance of being 
spotted, or in the case below, in a clever 
installation. 

If you are still dreaming about being a 
clandestine agent sent in to operate a 
suitcase radio, you should be getting 
nervous by now. In part 2, we will cover 
the SOE and Resistance operators 
working out of Lyon, and their radio 
equipment and avoidance tactics and the 


cat and mouse countermeasures. 
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— CARTOON OSL CARD ROUNDUP 


Hi Ray, 

As an editor of a radio magazine, I’m hoping you might particularly enjoy these 
submissions from two larger-than-life ham radio magazine editors. Now they are 
both SKs, but I was amazingly blessed to have worked for both men when I was just 
starting out in publishing. 

Jim Fisk, WIDTY (later W1HR), editor at one time of 73, Ham Radio, and Ham 
Radio Horizons, used this card primarily for his contest-related QSLing. 

Wayne Green, W2NSD of CQ and later 73 MAGAZINE fame loved to use this 
poking-fun-at-showcase-stations QSL. You have to see both sides to appreciate the 
gag, of course. 


73, Doug Stivison, NRIA 


jim fisk, editor, ham radio 


———— 
SS 


= i 


ihe 


Jim Fisk (W1DTY, SK) was the well respected editor of Ham Radio Magazine for 
many years. This is his QSL Card. 
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Wayne Green’s (W2NSD) Card from Doug Stivison, NR1A 


RPT. on_. M. 


Wayne Green W2NSD/1 


Peterborough NH 03458 
U.S.A. - 


Rear of Wayne Green’s Hilarious Card! 
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Sherman Banks (W4ATL) sent in several classic cards, such as this one from 1948. 
Jim Morris (W3VMR) was running a5 tube homebrew transmitter and an NC-173 
receiver. Pll run more of Sherman’s cards next time this column appears. 


GUY HUNT 
Rou ite & 


WASH. 
Arni Hagen (W5SRO), Norman OK, sent this card he got from W7NO in 1976. Guy 


Hunter was an old timer, having been licensed since 1914 as 7GP. 


ER 
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Men Who Have Made Radio: 


Sir Oliver Lodge 


Originally Appearing in the December 1929 Issue of Radio 
Craft Magazine 


Original Magazine Scan Courtesy of 
Gary Halverson, KGGLH 


While the inventor is 
nowadays’ the most 
spectacular figure in the 
development of a great new 
art, such as radio, there is 
always in the background, 
behind the inventor, the man 
of SGlence. The 
mathematician and the 
researcher into the byways of 
Nature prepare the way; often 
many years before any 
practical benefit is extracted 
from their work by the 
inventor who turns it into a 
new, everyday necessity of 
life. In no branch of human 
endeavor has this been so 
apparent as in the application 
of electricity. The scientists 
made thousands, and 
millions, of painstaking 
observations; the 
made 
millions of most complicated 


mathematicians 


calculations, all in the hope that, some 
day, mankind could profit by their labors. 
“What use is electricity?” demanded a 
practical man of Franklin, a century a 
half ago. “What use is a baby?” returned 
old Ben. 

Among the greatest of the scientists 
whose life work has been to contribute to 
the creation of radio as a separate and 
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most important branch of electricity, is 


the man whose thoughtful face appears 
upon the cover of this issue of RADIO- 
CRAFT. He it was who brought the 
prophetic calculations of Maxwell and 
the laboratory work of Hertz to his own 
generation; and he has lived to see radio, 
which he adopted when it was-so to speak 
an orphan child, become an honored 
member of every home. More than that, 
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it is the annihilator of space and the 
unifier of nations. 

Oliver Lodge is in his seventy-ninth 
year; for over half a century he has been 
a prominent figure in the scientific world. 
Among the countless lines of 
investigation he has followed in that 
time that of the oscillations of electricity 
in a conductor is the most important 
with respect to our subject. While Hertz 
was discovering radio waves in air, Lodge 
was determining the laws of the 
corresponding activity, which takes place 
in electrical conductors. It was Lodge 
who demonstrated the possibility of radio 
communication, experimentally, as 
Marconi did its commercial value-just 
as Henry created the telegraph and Morse 
made it of practical utility. 

The discoveries of Lodge in the matter 
of the properties of an electric current in 
a liquid, and the phenomena of 
“ionization,” have contributed in no 
small degree to the building up of highly- 
complicated modern electric theory; with 
its marvelous implications as to the 
theory of the universe. Similarly, the 
researches of Lodge into the actions of 
light-which is, after all, merely radio of 
invisibly-short wave- lengths-are valued 
steps in the history of modern science. 
The genius of Lodge anticipated by many 
years the commonplaces of popular 
electricity today; the moving-coil or 
dynamic speaker, for instance, having 
been described by him more than thirty 
years ago. 

As one of the most distinguished 
scientists of the present day, his fame 
and honors are international. A great 
teacher as well as a great investigator, he 
is aman whose wide sympathies and zeal 
for the spread of science have left their 
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mark upon every field of his activity, The 
Grand Old Man of Radio is still vigorous; 
although for some years other fields of 
inquiry have made his name most familiar 
to the public at large, it is undoubtedly 
upon his pioneer work in the fields of 
electrical oscillation and radiation that 
his greatest permanent fame will rest. 


[Editor’s Note: During Lodge’s later 
years he became quite involved with 
spiritualism and psychic phenomenon. 
He wanted to prove the existence of an 
afterlife by making public appearances to 
the living — after his death. In a book, 
Lodge wrote about communications he 
supposedly had with his son, Raymond, 
who had been killed in World War I. 
Later, he announced that he would try to 
communicate with the world of the living 
after his own death. He placed a sealed 
document into the custody of the English 
Society of Psychical Research, saying that 
“his message from the beyond would 
correspond with what he had recorded in 
the document.” Lodge died on August 22, 
1940. One year later members of the 
same English society convened to contact 
him via seance. Although the society 
claimed success it was never proven and 
Lodge’s document disappeared shortly 
afterwards. Lodge hasn’t been heard from 
since, and no after-departure appearances 
of him or communications from him have 
ever been received. | 
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3.5 Million Thermatrons and Counting 


By Grayson Evans, KJ7 UM 
wa4egvm@gmail.com 


When Stan Winston goes to work each 
day, he finds himself surrounded by 
millions and millions of vacuum tubes 
and not much else. Stan Winston is the 
owner of ESRC1 Corporation in 
Orlando, Florida, (aka The Tube Center, 
ABC Vacuum Tubes) one of the largest 
thermatron (vacuum tube) suppliers in 
the world. 

If you have been to one of the larger 
hamfests in the past decade, you've 
probably run into Stan and his wife, 
Stephanie. They invariably have the 
largest supply of tubes at the show. Stan’s 
favorites are Dayton (“it draws serious 
buyers”) and Orlando, which is where I 
got to know Stan since I’m always looking 
for some oddball thermatrons. But only 
a small part of Stan’s sales are at hamfests. 
He says he has between 750-1000 eBay 
auctions active a day as well as phone and 
wholesale orders. Over the last 20 years, 
he has sold over 18 million tubes. The 
tube business is alive and well indeed. 

Being a modest tube collector myself 
and having written a book about 
thermatrons (Hollow State Design), | 
decided it was time to pay Stan and 
Stephanie a visit and see what 3.5 million 
tubes in one place looks like. So, I rented 
a Cessna 172 and flew up for a Saturday 
visit. 

Stan attributes his success to two things. 
He’s not selective about what he buys. 
He doesn’t try to predict what will sell 
and what won’t. Last year, for example, 
he wound up with thousands of the 
SOJY6, an octal beam-power tetrode, that 
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was part of a larger purchase. He figured 
they had no use but he kept them. Earlier 
this year someone walked in to his office 
looking for, you guess it, the SOJY6! Stan 
sold him 4,000, all he had. “Ya never 

know” is a phrase Stan uses often. | 

His other reason is he’s not a collector; 
he doesn’t get attached to his inventory. 
Stan says that people in the tube business 
that are in love with their inventory don’t 
do well. “I don’t hold onto anything.” 

ESRC1 Corporation 

On the way from the airport, I asked 
him how he got started in a business most 
people regard as obsolete. Stan said his 
father started collecting surplus tubes 
after WWII and took them to Dayton 
back in the early days of the show, selling 
them at low cost. He slowly grew the 
business right up to the late 1990s and 
accumulating an inventory of about 
150,000 pieces. In 1997, Stan moved 
from California to help his father with 
the business. When his father died in 
2001 (the weekend of 9/11) Stan took 
the business over and grew it into what it 
is today. 

ESRC1 (which, according to Stan, 
doesn’t really stand for anything) is 
housed in a large warehouse in a 
nondescript office park in the middle of 
Orlando. Most of the space is taken up 
with inventory in rows and rows of floor 
to ceiling shelves (see photos). The 
majority of the inventory is stored in 
35,000 to 40,000 numbered cardboard 
trays. Not all of the same number is in 
one tray. A 6GAU6 might be distributed 
across several different trays. He also has 
an inventory of new ceramic sockets, and 
a large selection of new high-voltage 
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ESRC1 Corporation world headquarters is located in Orlando, Florida. Behind 


these doors lie one of the world’s largest inventories of vacuum tubes. 


capacitors. The majority of his inventory 
consists of 95% NOS, and about 5% 
new (from China), with a limited supply 
of higher power transmitting tubes and 
fewer still of big bottles of the 4-1000A 
variety. 

“We generally concentrate on the rare 
and non-audio tubes. If we get ina bunch 
of 12AX7s (in high demand for audio), I 
wholesale them out. We sell to most of 
what’s left of the vacuum tube market.” 
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I was curious where he finds his supply. 
He said there is no problem finding tubes 
and probably won't be for a long time, at 
least 20 years. The supply is world-wide. 
He buys about 50,000 pieces a month, a 
lot from Western Europe. Over the years 
he has had five purchases of at least a 
million tubes each. 

“But I also purchase small quantities. 
People call me up all the time with 
supplies that someone finds in the 
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basement. One day a 
lady called, says her 
husband died and she 
has a three or four 
drawers of tubes. So 
I drive down to South 
Florida, pay her $300 
for the lot, she was 
happy to get rid of 
them. Turns out 5 of 
the tubes were a rare 
miniature European 
audio type sealed in 
plastic. Sold them 
wholesale for over 
$1000 each. Ya never 
know, that’s the fun 
of the business!” 
However, there are 
a few types that are 
getting hard to find. 
The higher power 
transmitting tubes 
are getting almost 
impossible to find, 
which explains the 
Chinese 
production; more on 
that shortly. 
“Believe it or not, 
old loctal tubes, such 
as the 7G7, are getting hard to find, 
which is too bad since there is a big 
demand from people rebuilding old 


radios. Two hundred showed up a few 


rise in 


days ago and I bought them all. Seems 
like every day ’'m shipping 7s and 14s for 
old radio rebuilders. Loctals and octal 
sockets are also in high demand.” 

Stan explained to me how his low-tech 
but workable inventory system relies on 
using a giant spreadsheet to keep track of 
over 3,000 different types, of which about 
20% are still selling actively. To test it I 
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Stan usually only takes about 30 trays of the most common 
RF tubes to Dayton. Needless to say, this is only the tiny tip 
of the inventory iceberg. 


picked out a tube at random from one of 
the trays, a 3CX3 (an octal high voltage 
TV rectifier and a number I’ve never 
heard of) to see if Stan could find it in his 
computer. Turns out he has a couple 
hundred of these in stock but has never 
sold any. But ya never know. 
Testing 

I asked him about testing. He said he 
doesn’t test the tubes he sells unless the 
customer specifically asks for it, or if the 
tube looks suspicious. Given the volume 
he ships, he says it is impractical time- 
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to believe anyone would have a need for a 17GT5, 11KV8, 3CX3, or a 


6DV4, but rest easy, if you ever need one you know where to find it! 


wise to test them. Instead he guarantees 
all tubes for 90 days. If the customer 
finds it’s bad, he usually ships a 
replacement and tells the customer to 
discard the bad one. 

Stan lamented that his biggest problem 
is with higher power transmitting tubes 
(from the 811s, and up). He complained 
that people ignore his admonishment to 
“burn them in” (run them with just the 
filament supply for a day or so) to allow 
the getter to remove any built-up gas that 
has accumulated over years of string on 
the shelf. They just plug ‘em in and fire 
them up and wind up with arcing or grid 
current runaway, thinking the tube is 
bad. 

Supply and Demand 

I was also curious about the “state of 

the industry.” Who is still making tubes? 
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Who is seriously selling them and who 
the heck is buying them? 

Stan estimates there are 15 to 20 serious 
sellers in the tube business with ESRC1 
probably the biggest “small wholesaler/ 
retailer.” Stan will sell you one tube or 
10,000 with the same service and is one 
of the few large sellers who still does 
hamfests. The biggest dealer, dollar wise, 
is probably Richardson Electronics in 
Texas. They specialize in military and 
large commercial tubes. If you need a 50 
kW klystron, that’s where to go. Also big 
is Antique Electronics Supply and 
vacuumtubes.net. 

The market is primarily antique repair 
and restoration, collectors, and the audio 
equipment manufacturers. The latter is 
divided guitar 


manufacturers and high-end audio gear. 


between amp 
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Stan says the audio industry is only 
interested in — at most — 200 types out of 
the approximately 3,000 types he has in 
his inventory. This has significantly 
driven up the price for “audio” tubes. 
The price of the 12AX7 has skyrocketed 
over the last 10 years. (The Chinese—see 
below—are building a new 12AX7, but 
audio purist don’t think they sound as 
good as the old stock.) In response, clever 
audio gear designers are finding 
substitutes, tubes that will do the same 
task but not as popular or pricey. A new 
12AX7 can go for $22 but an even better 
dual triode, such as the 6201, goes for 
about $8. The 50JY6 mentioned earlier 
went to China to be substituted for a 
more expensive audio amplifier tube. This 
means a lot of his non-audio inventory 
may turn out to be very useful after all. 

The only remaining new tube 
manufacturer of any size is Shuguang 
Electron Group Co. Ltd. in China. They 
purchased a lot of the original American 
tooling from Raytheon and others. 
Shuguang is making a lot of the common 
glass transmitting tubes such as the 811, 
813, 3-500, 572B, as well as a range of 
audio tubes. Stan says that when they 
have a glass manufacturing problem, 
Corning will actually send a tech to help 
them out. RF Parts in California private- 
labels the Shuguang tubes as “Taylor,” 
having purchased the brand name from 
the original manufacturer. 

While Eimac is still in business (now 
part of CPI, LLC), they are only making 
the higher power ceramic tubes. The 
original NOS glass Eimac transmitter 
tubes are still in high demand but are 
getting very hard to find, which is why 
Shuguang is remaking a few of them, as 
well as the sockets. 

You might still see some suppliers 
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selling NOS Svetlana-branded power 
tubes such as 811A. Svetlana, a large 
electronics fii eek. 
Petersburg, used to produce a range of 
radio and audio tubes with their brand. 
While they claim they are still making 
industrial and microwave tubes, the 
manufacture of low power RF and audio 


manufacturer 


tubes was eliminated. 
Closing 

The trip to Stan’s place was not only a 
very pleasant experience—Stan and 
Stephanie are very nice people to know— 
but a real eye-opener. My sleepless nights 
worrying about whether there would bea 
supply of GAU6s and 6146s for my 
Collins gear when I’m old and grey are 
unfounded. (Wait — I’m already old and 
grey!) I do wonder who will be the next 
generation of “tube nuts” that will inherit 
Stan’s and others inventory, since, like 
our radios, the thermatron supply will 
clearly outlive us all. 


RADIO TUBE 
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The SBE SB-33 and SB-34 Kick Off the Solid-State 
| 7 Era 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Introduction to the SBE Company 
Faust Gonsett (W6VR), formerly the 
principal force behind the Gonset 
Company of Burbank, California, sold 
Gonset to the Young Spring and Wire 
Company and in 1962 formed Sideband 
Engineers (SBE), also of California. In 
1962, SBE released their first product, 
the mostly solid state SSB (but not CW) 
transceiver, the SB-33. The SB-33 was 
the first mostly solid state amateur radio 
transceiver and predates the mass move 
to silicon transistors by a few years. 
Overview of the SBE SB-33 
The SB-33 used 19 germanium 
transistors, 14 diodes of various kinds, a 
455 kHz Collins plug-in mechanical 


filter, and 3 vacuum tubes used in the 


transmitter section. The SB-33 also had 
a built-in speaker and AC power supply. 
It made a complete amateur radio station 
only needing an AC power source, a 
microphone, and an antenna to go on the 
air. The SB-33 had all of the transistors 
placed in sockets (rather than hard wired 
in place) because transistors are now 
known to not havea finite life like vacuum 
tubes do. SBE made an inverter power 
supply for mobile operation of the SB- 
SPIE 
Unique Features of the SB-33 

The SB-33 combined the controls 
tuning the receiver preselector and the 
transmitter driver tuning with the 
bandswitch into one control that is 
located at the center of the front panel. 
The knob drives a mechanical design 
known as a Geneva mechanism. There 
are four arcs that the knob can point to, 
one for each band. There is a point at the 
bottom of the knob’s rotation that 


Figure 1: When introduced in December 1962, it was not easy to produce a mostly 
transistorized transceiver with high performance and many unique features, such as 
the SB-33. Advanced, mature vacuum tube designs had been available for years. The 
only known SB-33 accessories were a 12 VDC inverter for mobile work and a VOX/ 


compressor unit. 
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indicates STOP; the knob should not be 
turned past the point marked STOP. If 
the knob points at the arc marked “40 
meters,” the radio is set to 40 meters. 
Turning the knob through the 40 meter 
arc will peak the receiver and the 
transmitter at the same point. Peaking 
the knob produces the best performance 
of the receiver or transmitter. To switch 
to 20 meters, there is a space between the 
40 and 20 meter arcs; the knob will flip 
the switch to 20 meters when the knob is 
turned past the point at the gap between 
arcs. Once the switch has changed from 
40 to 20 meters, the knob will be at the 
clockwise end of the 20 meter arc; rotating 
the knob (no click) counterclockwise will 
tune through the 20 meter arc. The peak 
tuning point for 20 meters will be found 
somewhere in that arc. To go back to 40 
meters, the operator can click the switch 
to 40 meters by pushing through the 
space between the 20 and 40 meter arcs. 
Once switched back to 40 meters, the 
peak point can be found in the 40 meter 
arc. One can move clockwise through the 
80 meter arc (called 75 meters in this 
article as the phone portion of the band 
is usually known as 75 meters) to the 40 
meter arc; moving farther clockwise will 
activate 20 meters. Further clockwise 
rotation will result in 15 meters and the 
knob being in the 15 meter arc. 
Counterclockwise rotation will move 
through the 15 meter band to 20 meters, 
then 40 meters, and lastly 80 meters. 
Never force the control past the word 
STOP between the 80 and 15 meter arcs; 
it only moves through about 330 degrees 
of the rotation. You can only switch 
through the bands going clockwise from 
80 to 40 then 20 and 15 meters; you 
must stop at 15 and not try to go to 80 
meters. You can also go counterclockwise 
from 15 to 20 then to 40 and finally to 80 
meters; stop at 80 and switch bands going 
clockwise. Never, when going 
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counterclockwise, force the knob from 
80 through the word STOP to the 15 
meter arc. This multiplexed control works 
very well. 

The SB-33 has selectable sideband with 
zero frequency shift when switching 
sidebands. This is accomplished in a very 
clever and patented method. The first IF 
was 455 kHz and used a Collins 2.1 kHz 
mechanical filter for selectivity in the 
receiver and for generating the SSB signal 
as a lower sideband (LSB) using a 456.45 
kHz carrier oscillator. The second IF is 
2282.25 kHz which is five times the first 
IF. To get an LSB signal at the second IF 
the first IF is added to the carrier oscillator 
multiplied by four times to 1825.8 kHz; 
to get an upper sideband (USB) signal, 
the first IF is subtracted from six times 
the carrier oscillator, 2738.7 kHz that 
inverts the sideband from LSB to USB. 
This is a neat way to get ZERO frequency 
shift when changing sidebands. 

A power supply circuit using a voltage 
tripler directly from the 117 VAC power 
line to make 480 VDC voltage for the 
vacuum tube driver and final amplifier 
stages is used without using a power 
transformer. 

The power supply tripler, the driver 
stage, and the final amplifier stage are all 
isolated from ground so the SB-33 does 
NOT have a hot chassis as most AM 
broadcast band five tube AC/DC table 
radios do have, so it creates no unexpected 
AC shock hazard. The radio has a neon 
light bulb mounted on the rear panel. 
Once the ground wire exiting with the 
AC line cord is grounded, The user turns 
the SB-33 OFF and plugs in the AC line 
cord. If the neon bulb lights, the AC 
power cord should be reversed in the AC 
outlet; this ensures that the NEUTRAL 
side of the AC line is connected to the 
negative side of the 480 VDC tripler, as 
it was designed to be. 

A better solution today, when many 
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TO MY FRIENDS AND FORMER CUSTOMERS 
IN AMATEUR RADIO AND COMMUNICATIONS FIELDS 


I am pleased to announce formation of SBE, Sideband Engineers, Inc., a new communi- 
cations manufacturing company headed by myself and a fine group of former amateur 
radio associates, As many of you know, I retired from active electronic manufacturing 
several years ago and since then have been asked continually when I would return to 
the field. After careful study of potential new items that would meet my requirements 
of high value and performance, I have formed this group to bring you a new series of 
dynamic products. All will have outstanding “break-through” features. 


Our first product is a new single-sideband transceiver which is described on the adjoin- 
ing page. It is my personal feeling that this exceptional unit will soon lead the field. It 
is physically small, outstanding in circuitry, provides 4-band operation with selectable 
upper and lower sidebands, has built-in power supply. These are truly dynamic new 
features. There are several other new products in our laboratories that will soon go 
into production. These will be announced in the near future. 


73 


AMT ke 


Faust Gonsett, W6VR, Pres. 


Sideband Engineers, Inc. Rancho Sante Fe, California 


Figure 2: Faust Gonsett (W6VR) personally introduced the formation of SBE, and 
the new SBE-33 transceiver, in a December 1962 QST ad. 
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ONE OF THE BIGGEST VALUES EVER! 


Entirely New! Outstanding! Dynamic! 
SB-33 transceiver ... dynamic product of solid-state electronics and advanced 
electro-mechanical design! Exceptionally small—less than one-half cubic 
foot including built-in AC supply and weighing only 15 pounds! Powerful 
... 135 watts P.E.P. input. Four-bands, 80-40-20-15 meters. Upper or lower 
sideband selectable by panel switch and without carrier or dial shift! Collins 
mechanical filter. Very low frequency drift. Check the specs...compare 
prices. This has to be one of the biggest values ever! Available at your SBE 
distributor during February 1963. Write today for complete specifications. 


SIZE: 5146”H, 11%”W, 10%4”D. Weight 15# (approx.) 
FREQUENCY RANGE: Band 1: 3.8-4.0 me, 
Band 2: 7.15-7.35mce. Band 3: 14.2-14.4 me, 


Band 4:° 21.25-21.45 me. 
TRANSMITTER 
POWER INPUT: 135 watts P.E.P. max. (Speech waveform.) 
DISTORTION PRODUCTS: Down at least 25 db. 
CARRIER SUPPRESSION: —50 db. 
SIDEBAND SELECTION: Upper or lower sideband selectable 
by panel switch. 
UNWANTED SIDEBAND: —40 db. 
OUTPUT IMPEDANCE; 40-100 ohms unbalanced, 
RECEIVER 
SENSITIVITY: Better than 1 uV for 10 db signal/noise ratio. 
SELECTIVITY: 2.1 kc @ 6 db. 5.3 ke @ 60 db. 
SPURIOUS RESPONSE: Images and I-F response down at 
least 40 db. 
STABILITY: Less than 100 cps drift in any 30 minute period 
in any normal ambient temp. condition. 
AUDIO OUTPUT: 2.0 watts @ 10% distortion, 
TUNING RATE: 30 kc per revolution. 
POWER SUPPLY: 117VAC POWER SUPPLY IS BUILT IN. 
POWER CONSUMPTION: AC operation. Receive 35 watts. 
Transmit: 165 watts (single tone). 
DC operation through vibrator or transistorized inverter, 
TUBE AND SEMI-CONDUCTOR COMPLEMENT: 
2—PL-500 beam power tetrodes, PA. 1—12DQ7 driver. 
19—transistors, 1 iodes. 1—zener diode. 
OPTIONS: Several options are separately available including 
VOX and Calibrator unit with provisions for mounting on rear 
of transceiver, Internal power supply provides operating power. 
Rear connections are brought out for linear amplifier 


Sideband Engineers, Inc. 
Rancho Sante Fe, California. 
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building have grounded, three-wire wall 
outlets, is to replace the AC line cord and 
ground wire with a three-wire line cord 
with a safety ground. The lead of the AC 
line cord from the neutral side or wide 
prong goes to pin number | on the 9 pin 
power connector. If the neon bulb lights 
when the SB-33 is plugged in, either 
your wiring or the outlet you are using is 
wired wrong. Correct the problem before 
using your SB-33. 
Circuitry Used in the SB-33 

The SB-33 uses some additional clever 
circuitry. All of the circuitry other than 
the receive RF amplifier, the transmitter 
driver and final amplifier, and the 
microphone and receive audio amplifiers 
do double duty working on both transmit 
and receive. Stages like IF amplifiers and 
mixers use a pair of transistors, one wired 
in the receive direction, and one in the 
transmit direction. The transmit-receive 
switching circuitry biases ON the receive 
transistors when receiving and the 
transmit transistors when transmitting. 
This allows all the IF transformers and 
tuned circuits to perform double duty for 
both receiving and transmitting. 

All oscillators serve both transmission 
and reception. The carrier oscillator that 
is used to generate the first two IFs, as 
described above in the paragraph about 
having no frequency shift when changing 
sidebands. The second IF, 2282.25 kHz, 
is mixed via subtraction with the VFO, 
which covers a 200 kHz range, 5507.25 
to 5707.25 kHz, producing a tunable 
third IF covering 3225.0 to 3425.0 kHz. 
The subtraction inverts the sidebands 
again. 

80 Meters 

Mixing the third tunable IF with the 
band controlling the crystal oscillators 
produces output at the desired amateur 


Figure 3: To the left is the introductory 
SB-33 ad in December 1962 QST. 
Electric Radio #365 


radio bands. For the 80 meter phone 
band, the crystal oscillator frequency is 
7225.0 kHz. Once the third tunable IF is 
subtracted from the crystal frequency, 
the output is 4.000 to 3.800 MHz, the 
80 (75) meter phone band. As this is the 
subtraction of the third tunable IF from 
a crystal frequency, the sideband is 
inverted yet again. 
40 Meters 
The crystal oscillator for 40, 20, and 
15 meters all use the same crystal on 
3525.0 kHz. On 80 meters, the crystal 
oscillator operates on the third harmonic, 
10.5750 MHz; subtracting the third IF 
results in coverage of 7.3000 to 7.1000 
MHz, providing 40 meter phone band 
coverage. 
20 Meters 
For 20 meter operation, the crystal 
oscillator operates at the fifth harmonic 
of the 3525.0 kHz crystal, yielding 
17.6250 MHz. Again the third IF is 
subtracted, resulting in frequencies from 
14.400 to 14.200 MHz which provides 
20 meter phone coverage. 
15 Meters 
To gain 15 meter coverage, the same 
overall scheme is used again. The crystal 
oscillator produces the seventh harmonic 
on 15 meters, creating a 24.6750 MHz 
output. Once again, subtracting the 
tunable third IF produces an output at 
21.450 to 21.250 MHz output, which is 
the 15 meter phone band. 
Notes for All Bands 
Due to the use of a subtraction of the 
third IF from a fixed frequency on all 
bands, the sideband is inverted for all 
four bands. So, tracking the sideband at 
every point in the signal path, at the 455 
kHz first IF, the 456.45 kHz carrier 
oscillator operates at the upper side of the 
mechanical filter passband, resulting ina 
LSB output signal. Ifthe carrier oscillator 
is multiplied by four times, the sideband 
at the second IF of 2282.25 kHz is also a 
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Figure 4: The updated SB-34 was introduced 4 years later in early 1966. 


LSB signal. Switching the injection to six 
times the carrier oscillator will cause the 
sideband to be inverted in the second IF, 
yielding an USB signal; this give the 
operator selectable sideband. 

Continuing to follow the LSB signal, 
adding in the VFO results in the second 
IF being subtracted from the VFO output 
to produce the third IF that tunes 3225.0 
to 3425.0 kHz and the sideband is 
inverted because the second IF containing 
the sideband signal is subtracted from 
the VFO frequency, yielding an USB 
signal. The addition of the fixed frequency 
that defines the band produced results in 
a final sideband inversion resulting in a 
LSB signal at the output, the same as we 
started with at 455 kHz. 

Microphone Impedance 
Considerations for the SB-33 

The SB-33 should use a high impedance 
dynamic microphone, not a crystal or 
ceramic microphone because the 
microphone input impedance of the SB- 
33 is not high enough to allowa crystal or 
ceramic microphone to work well. The 
input impedance is somewhat below 
10,000 ohms with the gain turned all the 
way up. A dynamic microphone will work 
OK into the SB-33, as will a preamplified 


microphone like a Turner +2 or an Astatic 
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D-104 with a preamplified push-to-talk 
(PTT) stand. Keep the gain on a 
preamplified microphone fairly low, as 
you are using the amplifier to raise the 
load impedance on the microphone 
because the SB-33 high impedance input 
is too low for crystal or ceramic 
microphones. 

The SB-34 Packs in a DC Power 
Supply and More Clever Ideas in 
1966 

The SBE model SB-34, built on the 
excellent SB-33, and added a few nice 
additions. Many of the great features of 
the SB-33 were retained. The SB-34 
continued the built-in power supply, the 
internal speaker, the Geneva mechanism 
combining the preselector/driver tuning 
and the bandswitch, the selectable 
sideband with ZERO frequency shift, 
the bilateral circuitry that allowed many 
IF transformers and tuned circuits to 
perform double duty on both transmit 
and receive, and the convenient mobile 
mount. 

SB-34 Power Supply Discussion 

The SB-34 adds an internal nominal 
13.8 VDC-input power supply for mobile 
use. The AC power supply is fully 
transformer operated so the SB-34 does 
not have the neon bulb polarity indicator 
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Figure 4: The SB2-XC was a crystal 
calibrator accessory that attached to the 
rear of the SB-34. 
on the rear panel. The AC power supply 
is very conventional using a transformer 
for both AC and DC operation. The 
proper connections are made simply by 
using the proper AC or DC power cord. 
The diodes in the inverter power 
transistors of the DC power supply serve 
as rectifier diodes to make the 13.8 VDC 
to operate the DC circuitry in the SB-34 
when operating from AC line power. 

The SB-34 uses three tubes similar to 
the tube types used in the SB-33; the 
driver tube is the same 12DQ7 as used in 
the SB-33. The final amplifiers in the 
SB-34 are a pair of 6GB5/EL500 tubes in 
parallel; the filaments are wired in series 
with each other and in parallel with the 
12DQ7 driver tube. The tubes are lit by 
a 12.6 VAC transformer winding on AC 
and by the 13.8 VDC input power when 
on DC power. The SB-33 uses the 27 
volt filament version of the 6GB5, the 
27GB5/P500 tubes. 

The Two Speed Dial Drive in the 

SB-34 

The SB-34 has a very unique two speed 
drive from the tuning knob to the 
frequency dial. The outer 4-inch shaft is 
driven by the main tuning knob; it drives 
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a 6:1 reduction drive that drives the inner 
shaft, which is about 1/8th inch in 
diameter. It drives the dial of the SB-34 
through another reduction drive. The 
inner shaft has a pin projecting out of it 
that travels ina slot in the outer shaft that 
is cut about 330 degrees around the shaft; 
when the pin hits the end of the slot cut 
into the outer shaft, both shafts turn at 
the same rate, effectively disconnecting 
the 6:1 reduction drive. This allows the 
operator to move rapidly about the band 
in use; if he goes a bit past the desired 
portion of the band, the knob rotation 
can be reversed, and the 6:1 reduction 
drive is in operation, providing slow, fine 
tuning for almost a full knob revolution. 
This feature works very well; you can 
quickly get to any part of the band and 
the fine-tuning access works smoothly. 
After a few minutes of using the dial drive 
system and operating it correctly will 
soon become second nature. 
A Switch to Turn Off the 
Transmitter when Mobile 
The SB-34 has a front panel switch 
that only works when using a DC power 
source to turn off the high voltage power 
supply and the three vacuum tube 
filaments. This greatly reduces battery 
consumption when only listening to the 
receiver while mobile. The DC-to-DC 
inverter circuit is totally shut down, as 
nothing but the 13.8 VDC at lowcurrent 
is needed to operate the receiver. 
The Unique Look of the SB-33 is 
Largely Lost on the SB-34 
The SB-33 was quite unique in amateur 
radio equipment in that it employed 
unusual colors. The SB-33 had a 
reflective, bright aluminum-colored front 
panel, bright blue knobs, dial trim, and 
speaker grille and a light gray cabinet. 
The SB-34 kept the control locations but 
lost the bright colors and uses only dark 
grays and black. I very much like the 
unique bright blue knobs and speaker 
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Figure 5: The SB-35, introduced in 1970, is very rare today because only a few were 
made. It included 10 meters but the finals were changed to two glass, octal-based 
RCA-type 8417 tubes, normally used in guitar amplifiers. 


= SSS 
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Figure 6: Only a few of the now-rare SB-36 units were produced in Japan for SBE 


during 1972. It had a nixie-tube digital dial. Interestingly, it went back to four tubes 
plus GDKG finals. It required an external speaker, available as an accessory. 


grille. 
Two Later Radios Marketed by SBE 
after the SB-34 

SBE marketed a model SB-35 in about 
1970 that looks much like the SB-34 and 
SB-33, but isa good bit larger and heavier. 
The SB-35 added the 10 meter band, and 
looses many of the unique features like 
the Geneva mechanism. The SB-35 was 
made here although I have seen reports 
that it was of Japanese origin. My friend 
Herman Cone (N4CH), who seeks out 
rare and unique amateur radio products 
made for the ham radio market, has an 
SB-35, the only one I have ever heard 
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about. 

In 1972, SBE imported a transceiver 
made by a company called “Robyn” in 
Japan, and sold it for a short while, As a 
Robyn, it was the Digital 500A and as an 
SBE it was the SB-36. It was unlike the 
other SBE models and had a digital 


frequency readout. 
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ee Kelly 1929 Memorial QSO Party 


By Joe Fell, W3GMS 

The 1929 QSO Party is sponsored by the Antique Wireless Association, but you do 
not need to be an AWA member to participate in this fun event. This year, the 1929 
QSO party will be 28 years old! It was conceived by Bruce Kelley - W2ICE who was 
an AWA co-founder. The Bruce Kelley 1929 Memorial QSO Party is an annual AWA 
sponsored event where participants either own an original or build a replica transmitter 
using the designs, techniques, and tubes that were available in 1929 and earlier. There 
are no restrictions on what receiver you use, but many folks enjoy pulling out their 
regen sets and have a real 1929 experience! The goal is to contact as many other 1929 
or earlier stations as possible. These transmitters are very simple to build and the AWA 
web site has a nice reference design. 

This is a CW event, but don’t worry about your speed. Most stations are using 
straight keys and speed is whatever you would like it to be. Since early designed gear 
is used, it is a wonderful blend of whooping, chirping, buzzing, clicking, drifting, 
swishing, swaying, warbling, and other interesting signals. This is what ham radio 
sounded like in 1929 and it’s 1929 again on the ham bands! 

Dates: Saturday November 9th 2019 @ 2300 GMT to Sunday November 10th 
2019 @ 2300 GMT and Saturday. November 16th 2019 @ 2300 GMT to Sunday 
November 17th 2019 @ 2300 GMT. - 

Bands: 160, 80 and 40 Meters 

Rules: All the rules can be seen in detail at the AWA web site located at: http:// 
www.antiquewireless.org Simply click on “On Air” events and follow to the Bruce 
Kelly QSO party. 


To the right is the 1927 REL 
transmitter that Joe 
(W3GMS) will be using this 
year. A good friend of Joe’s 
recently donated this 
transmitter to his wife, 
Martha, N3QBE. It is now a 
prize piece in Joe’s Ercildoun 
Amateur Wireless Museum. 
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The Simplest AM Modulator Revisited 


By David Kuraner, K2DK 
7764 Rockford Rd. 

Boynton Beach, Florida 33472 
k2dk@Frontier.com 


Asa Novice, I would often wish I could 
simply plug a microphone into the key 
jack of my novice rig and just talk. My 
original novice CW rig was a borrowed 
DX-20 and later replaced by a 40 meter 
ARC-5. Recent ER articles about the 
DX-20 triggered some very pleasant 
memories. My thanks to Daniel Cox 
(K8WOZ) for his April 2019 ER # 359 
article Heathkit DX-20, The Forgotten 
One (I did not forget!) and Janis Carson 
(AB2RA) for the June 2019 ER # 361 
article The Heathkit DX-20, History, 
Repair and Modifications. 

The modulator in this article was 
eventually used with that WWII surplus 
ARC-5, a DX-20 bought decades later, 
and other vintage Novice CW-only 
transmitters. I originally described this 
15 years ago in ER # 191 April 2005 in 
part 2 of a series about cathode 
modulation and a repeat of portions of 
that text will be included here where 
necessary. The irony is that this 
modulator, while inserted into the 
cathode circuit of the final RF amplifier, 
actually impresses audio on to the control 
grid by varying the grid bias. Figure 1 is 
the original circuit as published in ER 
#191, April 2005, page 14. 

The concept was published in articles 
starting from 1939. The earliest known 
was in Radio magazine by Dawley. ARRL 
publications had various iterations in 
1954 and 1959. ER#75 had an article by 
Berk Berkemeyer (WOREP) in July 1995. 
Nothing is new but different ways to 
implement and employ more modern 
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tubes in the circuit that were used in the 
original 1939 design. 
The DX-20 

As many have pointed out, finding an 
unmodified DX-20 is almost impossible. 
As the transmitter was keyed, the plate 
current meter would swing back and forth 
eventually failing and _ needing 
replacement. The inexpensive slide 
switches would often fail as well. The one 
I currently have has these two ills and was 
rewired from the original TV sweep tube 
final (6DQ6) to a 6146. Perhaps when 
this was done, the TV sweep tubes were 
hard to obtain or very expensive. I did 
not perceive much difference in 
performance with the 6146. 

In order to employ this modulator in 
the DX-20, or any similarly cathode- 
keyed transmitter, the lower stage 
cathodes have to be separated from the 
final tube(s) cathode. The easiest way to 
accomplish this is to replace the mono 4- 
inch key jack with a stereo one with the 
final and the lower stage cathodes 
appearing as “left and right” channels. 
When left and right are connected 
together the transmitter can still be keyed 
normally. Now you can plug the mike 
into the key jack, but with some 
intervening circuitry to actually make it 
work as an AM transmitter. 

This article will be geared toward use 
with typical Novice tube transmitters 
from the late 1950s and ‘60s. The 
previous articles mentioned can provide 
insight into techniques with higher 
powered transmitters and would make 
for some interesting projects for those 
wishing to experiment with higher power 
CW transmitters. Most, if not all, 
commercially produced vintage higher 
power rigs include AM capability. This 
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modulator probably would not be 
practical for most of that equipment 
unless the mod iron went south and a 
replacement is unavailable. 

I have found that a typical vintage tube 
linear amplifier would be able to produce 
up to 200 watts of clean modulated carrier 
when driven by the approximately 15 
watts output achieved with this system 
about to be described. Ten to fifteen 
watts of AM is all I use into a vintage 
amplifier when driven by a relatively 
modern transceiver as well. 

Circuit Description 

All B-plus voltages for its operation are 
derived from the potential difference 
between the final RF cathode and ground. 
The small audio transformer or choke, 


Figure 2: The Novice Fantasy of Plugging a Mike into the Key Jack: Here the DX- 


together with the electrolytic capacitors, 
filter audio from this source and reduce 
the voltage somewhat to operate the two 
stage 12AX7 preamplifier and driver with 
about 90 volts on the plates. The 6Y6 was 
used in audio amplifiers and as a control 
tube in high voltage power supplies. In 
the circuit it effectively becomes a variable 
resistor that is placed between the RF 
final cathode and ground. It varies the 
bias on the control grid with audio with 
respect to ground thus inducing control 
grid modulation. 

The only changes I made to the original 
1959 circuit was to use the 12AX7, now 
standard for audio work, instead of the 8 
pin octal tubes used in earlier designs and 
also introducing negative feedback. The 


le 


20 is shown with the test bed modulator on the work bench. This is a perfectly 
working AM station with PTT when mated with a receiver. The front center is the 
on/off switch/audio gain control. To the right is a spot/center-off/tune switch. To 
the left of the 12AX7 is the tiny white shaft of the experimental feedback control and 
right is the 250 ohm current adjustment potentiometer. Sticking out the right side 


is the add-on tone control switch. 
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5k pot feedback adjustment shown could 
be replaced by a fixed 4.7 k resistor. The 
250-ohm 2-watt pot is used to set the 
resting final plate current as described 
later. Alternatively, a fixed resistor could 
be used after experimentation to obtain 
the correct RF final resting plate current. 
The control relays were included to help 
integrate the modulator and transmitter 
into a functional station with PTT 
convenience. 
Suggested Modifications 

Robert Heil’s January 2018 QST 
article, The Pine Board Project, inspired 
this suggestion. In an email exchange 
with Robert when his article first 
appeared, I expressed to him that I would 
try to implement the tone control circuitry 
he was using in the 12AX7 preamplifier 
and audio equalizer portion in this 
modulator. After experimenting with the 
test bed modulator shown in the photo 
and originally built 15 years ago, I 
“rediscovered” what almost everyone 
knows about resistance-coupled audio 
vacuum-tube amplifiers. 

It appears that this tone control 
circuitry is not going to work well with a 
12AX7 using only 90 volts on the plates 
and relatively low voltage gains. 
“Fattening up” the coupling caps has 
been a standard modification to achieve 
“full bodied” audio. However there are 
times when the higher sounding piercing 
audio is preferable to get through. So 
simply using a switch to insert a larger 
value coupling capacitor into the circuit 
effectively gives you a choice between full 
spectrum audio and that piercing audio 
to punch through as-needed. One switch 
and one additional capacitor and you 
have a rudimentary tone control — simple 
and effective! Highs with .001 pf or less 
and full with .02-5 pf or greater will do 
the job. 


Another modification would be to use 
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two 6Y6s in parallel. The photo showing 
the experimental test bed version is using 
two in parallel and I found that two 
perform much better than just one. The 
original 1939 version used 6L6s. Other 
unpublished versions I have seen over the 
years have used TV sweep tubes and 
some have suggested using tubes 
specifically designed for control circuits. 
Again, I reiterate that this article is 
targeted to the vintage Novice CW 
transmitter and from experience, the 6Y6 
works great in this application. 

Both of these suggestions have been 
testing and truly improve performance 
dramatically. Please note that the 
switched coupling capacitors should go 
to the top of the audio gain control 
potentiometer and not as depicted in the 
original diagram. 

Setting Operating Conditions 

The original articles mentioned suggest 
tuning the CW transmitter for normal 
operation first. Once tuned, the 
modulator is connected and if the final 
plate current does not drop to one half of 
the original value, the 250 ohm 
potentiometer is adjusted to achieve this. 
Also, the original articles state that the 
modulator performs best with triode RF 
finals. I have found the tuning can be 
done with the modulator in the circuit. 
The final resting current should be closer 
to one third for best linearity with RF 
tetrode tubes. Sometimes tuning and 
loading will affect the results soa monitor 
scope is very helpful in setting ideal 
conditions. I use maximum output for 
tuning with approximately one third 
original plate current. The plate current 
is limited to about 20% above resonant 
conditions with the modulator in the RF 
final cathode circuit. As suggested above, 
a fixed resistor could be used in lieu of the 
potentiometer. (The pot setting measured 
212 ohms with this DX-20 under the 
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stated conditions.) 

Once adjusted, 10 to 20 watts of super 
clean AM can be obtained. Trying to get 
too much carrier output with greater DC 
plate current will result in flattened audio 
peaks and distortion. Because the 12AX7 
triodes are Class A amplifiers, some 
current must always flow in the final RF 
tube. Therefore the modulator will never 
achieve 100% negative peaks. At least 
one advantage is that you can never over- 
modulate. The operating manual for the 
Orban Optimod 9000A (a legendary AM 
broadcast audio processor) claims that 
by limiting negative peaks to 85% and 
letting positive peaks reach 100%, only 
1.5 dB of recovered audio is lost with 
significantly less received distortion. This 
is imperceptible by the human ear. 
Received distortion is due to the inherent 
non-linearity of the typical AM diode 
detector. This is about what happens 
under the above conditions so you now 
emulate the Optimod limiter as they 
suggest. 

Conclusion or Confession 

I made well over 2 dozen CW contacts 
as a Novice decades ago. Although I am 
a 20 WPM extra and hold one of the few 
still-existing FCC commercial lifetime 
Radio Telegraph Licenses, I never really 
cared:ifor vO vas >a’ »rmeans 7'of 
communicating. That skill has faded into 
the past along with the memories of those 
CW contacts. But like riding a bicycle, 
the skill is never lost. 

The nostalgia of using your first CW 
novice rig again is often an ever-present 
urge. Now if those CW skills have faded 
and the urge is there, you have a means to 
actually plug a mike into that key jack 
and make contacts again. I guarantee you 
will be most pleased and receive great 
audio reports. 

Warning: make sure that the CW 


transmitter is actually keying the 
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cathodes. In one case, years ago | 
discovered that the Globe Chief Deluxe 
was keying the B minus of the DC power 


supply! pp 


Na” 


Seed bana 
High Voltage Safety 
Editor: George Misic (KE8RN) 


recently sent a message to CQ magazine 
about a serious error in a recent article 
that affects anyone using vintage high- 
voltage equipment. I am not reprinting 
this to disparage anyone at CQ, but only 
to point out a serious safety issue that we 
need to be aware of. Here is part of 
George’s message: 

“There is a fairly serious error in the 
Math’s Notes article in the August, 2019 
CQ issue, page 48. As Irwin Math writes 
many excellent and interesting articles, I 
assume this error crept in during 
production of your magazine. Figure 2 
has an error in the line for “HOT AND 
NEUTRAL REVERSED.” The chart says 
C will NOT be lit and A will be lit; both 
are WRONG. A will be OFF, B will be 
ON (correctly stated in the article’s Figure 
2), and C will be OFF. The chart is 
correct for normal, ALL 
CONNECTIONS OK, GROUND 
MISSING, and NO POWER AT ALL. 
However, the chart has no listing for 
NEUTRAL OPEN; for this condition, 
light A will be ON, light C will be OFF, 
and light B will be ON, but DIM.” 

“Because of its internal wiring the E. F. 
Johnson Invader 2000, if the HOT and 
NEUTRAL are reversed, the BREAKER 
for the outlet may trip and there will be 
a shower of sparks when the transmitter 
is plugged in if it is wired for 120 VAC 
rather than 240 VAC. ER 
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Meet Mr. Ugly, Part 3, Conclusion 


By Dave VanDenburg , WA8DOF 
Gwinn, MI 
wa8dof@yahoo.com 


In the past two parts of this article | 
introduced Mr. Ugly, talked about 
acquiring the parts, discussed some 
construction techniques, and described 
the basic oscillator (MU-1), the low pass 
filter (MU-2, the VFO (MU-3) and a 
simple Heising modulator (MU-4). In 
this final installment, I would like to 
describe a power amplifier (MU-5) to 
give Mr. Ugly some respect and a speech 
amplifier/balanced modulator module 
(MU-6) that will produce a very 
respectable double-sideband, suppressed- 
carrier (DSBSC) signal. I will also present 
some ideas for future experimentation. 
Let us begin with the power amplifier. 

The Power Amplifier 

As I mentioned in the 
introduction, the PA module 
shown in figures 20 through 
24 is my third attempt, and I 
think, the most successful 
ONnewmlehe first. power 
amplifier module that | 
constructed was built around 
two 6BG6 horizontal 
amplifier TV tubes in 
parallel. It used a pi network 
output and worked very well 
as a class-C amplifier. I even 
built a simple screen grid 
modulator and used it in the 
AM mode. I was never able 
to re-bias it and obtain 
satisfactory operation in the 
linear mode (class AB1), and 
am not sure why. I intend to 


Figure 20: Front of PA 
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renew my efforts with this module in the 
future as I am sure it can be done. 

My second attempt used a single 807, 
biased class AB1. This module used a 
conventional shunt-fed tank circuit with 
the antenna connected to a tap on the 
coil for impedance matching. This circuit 
worked well, but the power output was 
limited. I may play with this module 
again in the future, perhaps adding a 
second 807 and a better antenna- 
matching circuit. 

The current PA module (MU-5) uses 
two 6146 beam power tubes in parallel 
and can be used as a class “C” or class 
“AB1” amplifier, simply by changing the 
grid bias. Class “C” is achieved by 
grounding the control grids through the 
appropriate resistor (20k in this case). 
For linear service, I use an external 
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Figure 21: Complete PA Module Schematic 


adjustable bias supply of approximately - 
50 VDC, which I adjust to achieve an 
idle plate current of 50 mA. I have to 
confess, I stole this circuit as well, and 
some of you will recognize it as that used 


by Heath in their HW-100 and HW-101 


transceivers. In fact, I even used the tank 
coil, tuning capacitor, loading capacitor, 
and RF chokes from a defunct HW-100. 
Do you recall my comments about “parts” 
rigs? 

I did modify the input circuits a little, 
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Figure 23: Top View of the PA Chassis 


and had to change the meter shunt 
Capacitors to suit the meter I had on 
hand. You will note that I never did get 
around to changing the scale of the meter, 
but will do so someday. I also chose to 
key the cathode instead of using grid- 
block keying. 

Tincluded the same neutralizing circuit 
that Heath used, but do not think 
neutralization is necessary on 80 meters. 
I have run this module extensively on 
both CW and DSBSC with no sign of 
instability. If you build something similar 
for bands above 40 meters, I would 
certainly recommend neutralizing it. 

Looking at the photos of this module, 
you will note that it is larger than the 
previous modules. The base plate is 6 
inches by 10 inches and the end plates are 
3 inches high. Also, I folded the 10 inch 
sides down to stiffen the top plate. I 
probably could have made everything a 
little smaller but I hate to workin cramped 
places and the plywood base was certainly 
large enough. Besides, I never know when 
I might want to modify and expand the 
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amplifier, so bigger is better. 

I should also mention that when 
running in the linear mode, astable screen 
grid supply is essential, so I use a pair of 
VR-105 voltage regulator tubes in series 
(along with the appropriate dropping 
resistor) to reduce my low voltage supply 


Figure 24: Rear View of the PA 
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of 275 VDC to the required 210 VDC. 
This would not be necessary when 
operating class “C”, but it is too much 
trouble to switch the VR tubes out of the 
circuit, so I just run them all the time. . 

The pi-network inductor, marked “10 
uH,” is a commercial unit from a scrap 
Heath HW-100. A piece of “Air-Dux” of 
the proper inductance would work as 
well and if you wish to wind one, 20 
turns of #20 wire, wound 14 turns-per- 
inch ona 1- % inch diameter core would 
do just fine. 

Tune up is very simple. On CW, I just 
peak the grid current (about 3 to 4 mA), 
increase the loading and dip the plate 
current until I get the desired power, 
which in my case is limited by my 
homebrew power supply. When running 
DSBSC I whistle into the mike and tune 
for maximum smoke. Since there is no 
erid current when biased “AB1,” I also 
tune the grid control for maximum 
output, or switch to class “C” (fixed bias) 
to adjust the grid drive. As I said, I have 
used this module extensively and am very 
satisfied with its operation. Power output 
of course depends on the power supply. 
With my supply I get about 60 watts out 
in the CW mode and about the same 
running DSBSC. 

My next step was to build a speech 
amplifier and balanced modulator and 
run Mr. Ugly in the double-sideband, 
suppressed-carrier mode. 

The Double Sideband, Suppressed 

Carrier Mode 

I am sure that some of you are 
wondering, just what is this “double 
sideband suppressed carrier” business? 
Maybe a short review is in order. As you 
might recall, a typical AM signal consists 
of a carrier and two identical sidebands. 
With this system, the carrier consists of 
about 50% the total power and each 
sideband contains about 25 % of the 
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total power. With a “single sideband” 
signal we remove the carrier and one of 
the sidebands so we do not waste power 
with the carrier and one of the sidebands. 
This of course is much more efficient, 
power wise, and occupies much less of 
the frequency spectrum and is probably 
the best way to go with our current state 
of the art. 

While SSB is a very good system, it 
comes with some drawbacks. For 
example, the circuits) are Weare 
complicated and can require some 
expensive parts. It-also requires 
heterodyning circuits to change frequency 
bands. 

The double-sideband, suppressed- 
carrier mode is a compromise but a step 
in the right direction. With this system, 
we remove just the carrier and transmit 
both sidebands which will save us about 
half the power over an AM signal. Also, 
the circuits are simpler as the output is 
generally on the same frequency as the 
VFO, and no phasing system or crystal 
filter is required. Since the carrier is 
eliminated, we remove the major source 
of QRM. This is certainly not the best 
use of our limited spectrum, but at the 
power levels we are operating and with 
some consideration for others, I do not 
think this is objectionable. Most people 
we talk to will not know about the other 
sideband we are transmitting unless they 
are watching our signal on a panadaptor. 

The speech amplifier/balanced 
modulator (MU-G6) shown in figures 25 
through 29 produces a double-sideband, 
suppressed-carrier signal on the same 
frequency as our WVEO/Driver 
combination. It consists ofa simple speech 
amplifier using both halves of a 12AX7 
driving a 6AQ5 as a class “A” audio 
amplifier. The push-pull audio from the 
6AQ%5 is fed into the screen grids of a pair 
of 6AQ5 tubes. Push-pull RF at the carrier 
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frequency is fed into the control grids of 
the same tubes and the RF output, which 
consists of only the two sidebands, is 
taken from the plates in parallel. 

As I mentioned, I do have a very small 


: 


sepiwis JO 
JES-V 4ODUeYS 


UIE INGINO WIN H UYIM WI0} p9UN} 
QIYS TINd HSNd OLSALV1d FJIONIS E:T TL 


Ans 2p , Z/T UO BzH# SUINZ OP HNZZ-ZI 11 


amount of carrier, but you have to listen 
close to detect it. It is an area for future 
investigation and I am looking forward 
to more experimentation. 

The module is built ona slightly larger 
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plate than most of the modules due to the 
number of components. The base plate is 
5 inches by 9 inches and the end pieces 
are 2 inches high. Like the PA module 
(MU-5) I could probably have reduced 
the size a little, but again, the plywood 
base is quite big and I hate to be crowded. 
As with the other modules, there are a 
few extra holes from previous versions 
and modifications. I think they just add 
character to Mr. Ugly. 

Construction is not too critical but I 
would try to keep the RF section 
physically balanced to try to improve 
carrier elimination. Also, any long audio 
leads should be shielded to reduce hum 
pickup. 

The “Tune-Operate” switch is designed 
to unbalance the circuit and provide some 
carrier for tune up. It “sorta works.” I 
should also discuss the audio coupling 
transformer T1. In days of old, I would 
have used the old reliable Stancor A-53C 
but these seem to be a little hard to find. 
I used an unknown junk box unit. Most 
anything will work as long as it is “single 
ended input to push-pull output” as we 
need a push-pull input to the 6AQ5 


screen grids. 
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The output network is a simple “tank” 
circuit consisting of L1 which resonates 
at the carrier frequency with the 120 pF 
capacitor. Construction details for L1 
are given on the schematic diagram, figure 
ae 

Tune up is simple but may require 
some “trial and error.” I have found that 
it takes very little RF input, which | 
obtain from the “balanced” output of the 
oscillator/driver module (MU-1). A 
simple “twisted pair” made from hookup 
wire will do nicely. The audio gain control 
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Figure 27: Front view shows the 
input, the controls, and a switch. 
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(the 500k pot) is advanced until “flat 
topping” is observed while monitoring 
the output waveform on a scope or until 
distortion is noted in the audio. Coil L1 
should be adjusted for maximum output. 

Well, I guess that just about puts a 
wrap on Mr. Ugly so far, but as I 
mentioned, he will probably never be 
finished. What does the future hold for 
Mr. Ugly, you might ask? 


Figure 29: Rear of the MU-6 Chassis 
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Figure 28: Top of the Speech Amp/Modulator Chassis 


Areas for Future Experimentation 

I think the next step for Mr. Ugly will 
bé topconvertyhinyctO antrue;ooB 
transmitter. This will involve adding a 
carrier oscillator and reconfiguring the 
VFO. A friend gave mea crystal filter and 
a set of carrier oscillator crystals so I will 
design around them. I think I also have 
the filter and crystals from a trashed 
Heath “Single Bander” around here 
someplace, so that presents some options. 

I also want to play (that’s right, I said 
“Play”) with some other balanced 
modulator circuits and also have many 
avenues to explore with the two other PA 
modules I mentioned. All said, Mr. Ugly 
should keep me “off the streets and out of 
the bars” for some time to come. 

Why not build your own version of 
Mr. Ugly? It is cheap and a lot of fun, and 
you just might learn something. I would 
be very happy to hear of your experiences 
or answer any questions you might have. 


Please stay healthy and keep building. 


ER 
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Ray, 


Thanks for publishing the article on 
Maxwell. I believe he is the greatest 
genius the World has known. Most of 
the people we revere as “genius” — 
Aristarchus, DaVinci, Faraday, etc., 
manipulated matter or explored the 
of how matter 
manipulated. By contrast, Maxwell's 


physics cali’ be 
work was purely a theoretical endeavor, 
yet he arrived at an understanding of 
energy transmission by electromagnetic 
waves and the physical laws those waves 
obey. I havea degree in physics but I still 
have no idea how Maxwell achieved that 
— especially in the 1860s! 

Although Maxwell is regarded asa great 
Theoretical Physicist, he was no stranger 
tothe Lab. He realized that the constants 
in his equation held a secret. He 
borrowed a high voltage pile — a stack of 
electrochemical cells that produced 
something over 1000 volts. He applied 
this voltage to a pair of plates of carefully 
cut dimensions and attached this to one 
pan ofa sensitive balance. The other pan 
held a coil of wire with carefully controlled 
geometry and he applied a current to that 
coil. With this arrangement he was able 
to determine the ratio of the constants 
for electrostatic force and magnetic force, 
and this ratio allowed him to calculate 
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the speed of light. He was only about 
15% off, and he did it without a light 
beam! 

I worked at Lowell Observatory for 35 
years and one perk was access to an 
amazing collection of publications and 
journals. There is a “fringe” group on 
the Internet that claims Maxwell’s 
equations as originally published allow 
for “longitudinal” propagation of EM 
waves, and that Oliver Lodge's 
interpretation of them obscures that 
possibility. Not surprisingly, the group 
ascribes all sorts of magical capabilities to 
these “longitudinal” waves - not unlike 
“subspace” on Star Trek and they consider 
this a big conspiracy. So, I looked it up. 
Maxwell’s first announcement was in the 
Proceedings of the Royal Society circa 1861, 
In fact, 
Maxwell’s announcement includes no 


and Lowell has that issue. 


equations of any sort; it is entirely prose. 
He states that EM radiation comprises 
electric waves and magnetic waves, that 
they are perpendicular to each other, and 
that both are perpendicular to the 
direction of propagation. Seems pretty 
clear to me! 

It is tempting to compare Maxwell 
with Einstein, but Maxwell’s achievement 
is truly more impressive. Einstein 
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conducted a “thought experiment” by 
asking what you would observe if you 
could ride a light beam. Other physicists 
were considering the same issue and it 
seems inevitable that one of them would 
eventually work it out as Einstein did. In 
fact, E=MC* was not original with 
Einstein; he just recognized that it applied 
to special relativity. General relativity 
was a tour de force extension of special 
relativity to include acceleration but 
again, somebody would have worked it 
out. Maxwell, by contrast seems to have 
conceived of the entire scope of 
interactions of time-variant electric fields 
and magnetic fields. I don’t understand 
how. he did that and there is no telling 
how long it would have taken for 
somebody else to work it out. 

There is a book in the Lowell Library, 
in which the other luminaries of 
Maxwell’s time paid tribute to him after 
his death, and they have helped to shape 
my thoughts about him. One fascinating 
comment was that Maxwell had the 
unique ability to seize an equation 
apparently unrelated to whatever he was 
working on at the time, tease from it 
some element that helped to further his 
work, and then discard the rest. That 
comment stuck with me. This is also 
where I found the story about measuring 
capacitance with a balance. 

73, Rich Oliver, KCIGQ 

Flagstaff, AZ 


‘J.C. Maxwell to Quantum Electronics 


By Phil Legate, ACWOB 
are@Reagan.com 

I read with much interest Gary 
Halverson’s scan of the 1930 article from 
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Radio Craft Magazine. 

The accepted classical (non-quantum) 
explanation of EM wave generation is 
that accelerated, oscillating charges 
(electrons) gives rise to orthogonal (right 
angle) Electric and Magnetic fields 
consisting of waves. The waves are then 
explained as groups of quantized particles 
of light called photons. 

In addition, there have been some 
recent discussions about Displacement 
currents and whether they are photons 
(such as the currents from the antenna to 
ground), or electrons within certain 
materials such as capacitor dielectrics. 

The quantum theory of EM began in 
1900 when Max Planck found that he 
could account for the measurements of 
the spectral distribution of EM energy 
radiated by a thermal source. He 
postulated that the thermal energy source 
was essentially a harmonic oscillator that 
produced a series of integral multiples of 
frequencies based on the fundamental 
quantum Ai. 

In 1905 Albert Einstein used the 
concepts of Planck to show how the 
photoelectric effect (discovered by Hertz 
in 1887) could be explained in terms of 
quantized photon energy interacting with 
electrons in metals. 

In 1922, A.H. Compton’s experiments 
provided the most compelling evidence 
for the particle nature of radiation when 
he sent X-rays through thin metallic foils. 
However, it wasn’t until 1925 that the 
name for the EM particle was called a 
photon. 

I think part of Maxwell’s genius comes 
from recognizing the significance of and 
understanding the previous research of 
prior authors. 

Just as Einstein had improved upon 
previous theories and observations, James 
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Clerk Maxwell’s greatest contribution was 
to take Gauss’s two laws, Coulomb’s law, 


Ampere’s law, and Faraday’s law and. 


integrate them into a set of equations, 
with remarkable symmetry, to predict 
time varying EM fields propagating 
through space. 

For example, Maxwell saw that 
Ampere’s law was both contradictory and 
Maxwell added 


Displacement currents to avoid a 


incomplete. So 


contradiction when applying it to 
capacitors. Many thought Maxwell was 
crazy and that he was only doing it to save 
the Ampereian theory. 

However, Maxwell was the victor by 
showing that an Inductive field B is 
created at right angles to the displacement 
current between the plates of a capacitor 
when time varying displacement currents 
are involved. 

Maxwell recognized the connection 
between the final Ampere law and the 
Faraday law and integrated the flux of 
both the E field and the B field expressions 
to derive the two now famous equations 
which show that, in the presence of a 
time varying flux of either entity, that 
flux produces the other entity. 

Maxwell performed few if any 
electromagnetic wave experiments on his 
own, as these were done by scientists 
such as Hertz who experimentally proved 
Maxwell’s derivation of the wave 
equations. Heinrich Hertz not only 
verified the speed of these waves, but 
these speeds equaled the speed of light as 
predicted by Maxwell’s equations. 

What I find interesting is that when 
authors’ of quantum mechanics texts 
introduces quantized EM fields, their 
derivations always start with the classical 
Maxwellian field equations. 

While much research is ongoing to 


explain the microscopic particle world of 
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quantum mechanics, the classical 
Maxwell equations still describe the 
behavior of electromagnetic waves in 
electronics and radio systems rather well. 

References: 

Young and Freedman, University 
Physics with Modern Physics, 11" Edition, 
Chapter 29, Pearson Education, Inc. 

R. Loudon, The Quantum Theory of 
Light, 2°* Edition, Chapter 4, Clarendon 
Press, Oxford University Press. 


Hi Ray, 

In case anyone would like to see a 
glimpse into the past when SSB was just 
getting started and how hams modified 
gear to adapt to new modes, there is a 
great article in the May 1964 issue of CQ 
Magazine written by Rod Hogg, 
K®EQH. 

The article Combining the Ranger and 
SB-10 outlines some very non-invasive 
mods to use on your Ranger to get on 
with SSB. 

Rod is good on QRZ if any readers 
have questions. 

Thanks for all you do for us Ray! 

73, Matt Matthes, KD@EZS 

Tribune, KS. 


Hi Ray, 

Tnx for the terrific ER this month [in 
ER #364, 9/19, by Ches, W4EHU] 
especially the very interesting A Walk 
Back in Time article. My very good friend 
William Culpepper (W4BZ) grew up in 
Macon and was able to ID Clarence: 

“Hi Brian, 

“Yes, I knew “Stubby,” Clarence L. 
Wilder, well. His call was W4LXE. 

“William Culpepper W4BZ” 

Tnx again and all the best, 

Brian Harrison, KN4R 


ER 
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Advertising Information: Please Read 


Ads received AFTER the deadline will be held for 
the NEXT Issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 
No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. > f a 
Electric Radio ’ 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 
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manual. 


HELP NEEDED! 
The KPH “wheel” (repeating station identification) is generated by A-TRONIX 
keyboards, all of which need service. If you can assist the Marine Radio Historical Society 
with the repair of these units please write to info@radiomarine.org. We have the service 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: UTC Plate transformer S-47, 
3000 vct 300 ma, $95 OBO. Steve, WOATA, 
PO Box 704, Longmont, CO, 80502, 303- 


776-9036 woata19471@gmail.com 


FOR SALE: EAC R-390A receiver with 
Original louvered and shock-mounted 
Cabinet. Includes dust covers, manuals, 
NOS tube set, spare audio deck, and a 
few small parts. Pick-up only please in 
Auburn, CA. Mike, KE6UXV, 530-210-1148, 
$650. 


FOR SALE: CCT-2153 (BC-458),CBy- 
46106 (BC-455), two position transmitter 
rack (CCC-1111), receiver dynamotor 
(xxxx), Collins 312B-4, Crosley Pup, 
Aeriola Junior (restored), Radios, 
Radiola3a, RCA350 Catalin, BC-654 
receiver only, Philco PT2, 304TL, 813, 
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2A3, 45 (no dealers), Emerson Violin 
Radio, Stewart Warner Book Radio, 
Transformer and chokes , modulator, 
power, filament ,plate (large inventoty), 
Astatic JT30. George Stevens, WOATA, 
P.O. Box 704, Longmont, Co, 80502, 
woata19471@Gmail.com, 303-776- 
9036 


FOR SALE: Unbuilt Kits: Hallicrafters HT- 
40K transmitter, $275.00; Paco V-70 
VTVM, $70; Knight P-2 SWR Bridge, $40. 
All complete with original manuals. 
Details and photos available via email. 
Pickup or pay exact shipping and packing 
costs by FedEx Office. No returns. John B. 
Curtis , WOCAR, 3146 S Franklin St, 
Englewood, CO 80113. WOCAR @arrl.net. 
(303) 619-0372 


COLLINS Model 550 Broadcast 
Transmitter. $2,800 pick-up in Hartsdale, 
New York. Pete NOHXW, 


1peter.stratigos @gmail.com 914-338- 
4172 
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OCTOBER/NOVEMBER 2019 
HAM RADIO AUCTION 


This auction promises another excellent offering. 

Of note, a Rohde & Schwarz EK 07D/2, Collins 51S-1, Motorola R-390A 
and many other communications receivers and transmitters from 
the likes of Hammarlund, Hallicrafters, Johnson, Knight, Heathkit 
and National. A great selection of amplifiers, test equipment, keys, 

mics and other related accessories will also be included. 
Over 200 LOTS in all! 


Oct. 31st @ 7PM CT — Nov. 14th @ 7PM CT 
Nationwide Shipping Available 


For more exceptional vintage gear, radio repair and service, 
visit our business partner at www.xhradiolabs.com 


SC feel U L Mi AN 73, David Schulman, WO@ERU 


816.455.5520 or 913.568.3767 


AUCTION & REALTY, LLC david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 
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on the BFO. 


FOR SALE: Collins R-390A With top, 
bottom covers, manual, aligned, 
recapped. S/N673. $395 plus shipping. 
Kirk Ellis, KI4RK, 203 Edgebrook Drive 
Pikeville NC 27863. 919-242-6000. 
KI4RK @arrl.net 


FOR SALE: Atwater Kent Type E, Loud 
Speaker, Dicto Grand, Loud Speaker, 
WildBillKOIKP @aol.com, 303-229-4611, 
Bill, KOIKP 


FOR SALE: IERC Shields 6015B, brand 
new. 9 pin short, any quantity $2.00 plus 
shipping. Rich Baldwin KD6VK, 
richbaldwin357 @ gmail.com 

FOR TRADE: Commodore PET 2001 
(32008), working, plus 16K RAM. Trade 
for fixable vintage Wang or HP calculator 
etc. Brian White, Arlington MA, 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


brian.white@umb.edu, 781- 504-6384 


FOR SALE: KWM-380 Pro-mark, local 
pickup preferred $1200. Also, Gibson Girl 
T-74A/CRT8, $245 For details/pics email 
buddyh @ bellsouth.net. Buddy, WB4ARK, 
803-831-6001 


FOR SALE:1) PRC 47 RADIO COMPLETE 
. LESS battery 1,400 $ free ship . in conus 
U.S. 2) HT33 linear amp hallcrafters 1,400 
$ free ship in conus . U.S. 3) R 744 spy revr 
. 750.00 4) 2 qty . BC-611s w/ CS 156 
CASE .619 dfant. antlE-17 test set 1.300 
5) R890 revr Collins 425.00 6) GN-58 
GENERATOR 50.00 Steve Bartkowski 
708 -243-7713 


FOR SALE: Lifetime collection of vintage 
electronic test equipment including bench 
equipment and “in process” rehabs, ham 


a 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C- DIN- FME-N-SMA- TNC - 


Attenuators - Loads & Terminations- Component Parts- 
Hardware - Mic & Headset Jacks 

Mounts- Feet - Knobs- Speakers - Surge Protections- 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


equipment, tools, parts, manuals, work 
benches, shelving, and more. Please 


contact katrinawreede @gmail.com for 
complete list and photos. 


FOR SALE: BC375-E transmitter and 5 
tuning units, covers 3 ham bands, $350. 
ART-13 transmitter with parts transmitter, 
$200. BC348-O receiver, AC power 
supply, $150. GF-11 transmitter and 80- 
meter TU, $100. Hammarlund SP600 
receiver, $150. TBW-5 HF transmitter with 
PS in roll-around cabinet, $400. LM-14 
with factory AC supply, $50. Manuals on 
most equipment and information on all. 
Bob Lackey, W4QBE, 1252 Worley Creek 
Road Lakemont, GA 30552 


bjlackey @windstream.net Phone: 706- 
782-3670 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 
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FOR SALE: Tubes, send your want list, | 
will respond if | have it. Carl Weibezahl, 
305 Belvidere Ave, Washington NJ 07882 
908-689-3276 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE/SWAP: Old radio magazines: 
Radio-Craft, Shortwave Craft, Radio 
News, Radio Electronics, Electronics 
World, Radio-TV  Experimenter, 
Electronics Illustrated, others. NI4Q, POB 
690098, Orlando, FL 32869. 407-351- 
55565 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 
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FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5SUEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100!IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittp:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 


test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 

WANTED: Drake speaker model 2-AS for 
a 2A receiver. Paul R. Rehkopf, 340 N. 
Monroe ST., Montpelier, OHIO, 43543, 
phone (419)-485-4388, e-mail 
mkrprroh @live.com 

WANTED: Old slide rules for personal 
collection. Send _ information. to 
db_cunningham @ hotmail.com 


WANTED: original pair of anode caps and 
ALC board for Drake L4B linear amplifier. 
David, KM6RI dkvarn@yahoo.com 408- 
390-8155 


WANTED: Information and manuals for 
the Comco Model 779 VHF aeronautical 
ground station transceiver. Greg, NOQDS, 
gregp @nOqds.org 763-383-9343 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 


October 2019 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),.........ssscssscsssssserssssscessessees $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ...............ccccsseccssseeeees 97250 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 


ZIM ELECTRONICS INRUSH ciel Nil LIMITERS 


Metered Tdeich Limiter, 
Models AB-1M, AB-300M 


come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


Series 1 + Disk 1 
R.L. Drake Co. 


Performonce will vary 
depending on speed of 


the computer. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 


720-924-0171 or on the Internet: 
www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 


David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


TrueLadderLine.com 


¢ World Class 


¢ Offering Unparalleled Free as wellas.. 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


Your Resource for * * Collins Radio * * a 


e .... Exciting Member Benefits 
Signal Magazine 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQ9ZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


October 2019 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


-With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $7.50 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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—ELECTRIC RADIO BACK ISSUES— 
e AllElectric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

@ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 


e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

@ 1-YearSets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 


© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 
¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 
All of the Collins compendiums are produced in nice 3-ring binders. 
UPDATED MAY 2019! Collins 75A-4 Modification and Service Compendium: All the fac- 
tory service bulletins from Collins Radio Co., Collins Addendum info not in the Service Bulletins, 
and new articles never published in Electric Radio. Plus all the articles printed in CQ, Ham Radio, 
QST and Electric Radiio over the last 45 years, now 159 pages, many in color. 


beg ote ba 8 Mn sknccaese nninctdi enh Uae spertbeanedbeseces eee cee an $29.95 plus $7.00 Shipping 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
bP” PEVIEE Bho vvier erica rec tocastecercdecesvecidiksniadu Meet ee $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 


vintage AK advertising.----------------------------------------------------- anna nena nena nnn n nnn ncn n ncn enn c ence nnn nnn nnnennnnnns $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 1: Both volumes are nice guides to 
crystal sets and related US-made equipment from 1920 to 1955, by Maurice Siever: ------------------------- $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: -------------------------------------- $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 


Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


Noss al SUMP a) fo] go rao eae aed 0) i oe ASE a eee ies, Se. Ot re $32.95 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
Pe er ne eae ree Lr NUN RU Oe each eohaeL te claaet cet snseiatedsaebee h «oegnasesielvebiee Mvadencaavbeeevee $26.95 
retest rem Pt LOL FE Dali VOLT: Qrvir aati eee aie tat Moss eid es tine drei tye cis. R-- seer conseecen cede dedgeene $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ------------------------------------------------------n---<---0---n-- $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative look into years Past. ----------------------------------------- =n nnn n nnn nn nnn nn nnn n nnn nn nnn nnannnnennnnnnn nanan $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EQUIPMENT. --------------------n-n-nnnennnnnnnnnn manana nnnnnnnnnnnn $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.------------------------------------------=nnnnnnnnnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. Now on close-out Sale, ----------------------------- $6.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 color pages. -----------------------------=---- $29.95 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACC@SSO1riCS----------------------------------n nnn nnn nnn nnnnnnnnnnnnncnnenannnnennnnn $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, Hollow State Design, and Tube Type 
Transmitters are very heavy and are shipped media mail for $7.00 each. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address in the 
United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 

Checks and money orders by US mail are fine. 

Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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COLLINS 
New Model 1000A 
Works With All 
Receivers 
51J Series 
51S-1 
75A Line 
75S Line 
KWM2 


R390 
$275 + $15 S&H 


DIGITAL VFO ALL COLLINS & DRAKE R4 SERIES 


Easy Plug-N-Play Installation, Just Plug In The Cable 
THIS IS A DIGITAL VFO « NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 
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WANTED: Schematics for Vico (Video 
Amplifier Company) models 77,87,88, or 
89 hi-fi amps, circa 1958. Mike Zuccaro, 
858-271-8294 


WANTED Gonset G-76 AC Power Supply 
Mode; 13349 in ANY condition. Bob Davis, 
Al4GE, 334-275-8292 
beepbeep49 @bellsouth.net 


WANTED for Mackay 3007-A receiver 
restoration: Schematic, parts list or any 
other documentation for this late ‘50’s 
shipboard MF-HF receiver. Tom 
w2ila@cox.net 401-965-8730 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


“ Call Today! 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 

WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
7713 


SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760 809 
7827. 


WANTED: Command Sets BC-942 and/ 
or ARC-15 receivers. For rebuild, 
reasonable condition and price. Skip 
Magnuson , W7WG\M, 13906 N Minihdoka 
Trail, Spokane, WA 99208, 509-468-2502, 
magnuson @ mac.com 


WANTED: WW Il German, Japanese, 
ltalian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
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customers around the world! 


304-856-1026 


Papers, Second Edition.” 


daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 


~ such as C-100E, C-200, C-211, C-251A, 


C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WASCEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 

WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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The Art and Sc 
of Build 
Thermatrons 
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For more 


Were you first licensed 25 years ago | 


Makes it all easy 
Available in the Electric Radio Bookstore! 
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WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
Dewan so, 75. Steve, K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: FCC and RiD-related items. 
Anything HF/DF reiated. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 


rodperala @ aol.com 


Electric Radio #365 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 

WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


WANTED: Looking for information from 
owners/users of the RCA AVT-112 light 
aircraft transmitter for follow-up to my 
AVR-20 ER article. Please contact me if 
you own or have experience with this 
transmitter. Phone me before 8:30PM 
Eastern time at 607-754-2848 — leave 
message and | will return your call, or 
email me at wa2ejt59 @ stny.rr.com Thank 
you, Joe Long, WA2EUT. 
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Subscription Information — 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag. com. ; 
Rates within the US: | 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail on: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio | 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 


printed. These hats will hold up fora 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
10/19 


WSADJ 01/20 
James Beyer 
6213 Countryside Lane 
Madison VV} 53705-1025 
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NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WD@ERU 
ROCKWELL COLLINS HF-3¢0 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


